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TITLE OF THE INVENTION 

PAPER FEEDING DEVICE FOR INKJET PRINTER 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korea Application No. 2003-3431 , filed 
January 17, 2003, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to an inkjet printer, and more particularly, to a paper 
feeding device for an inkjet printer. 

2. Description of the Related Art 

[0003] An inkjet printer is a printing apparatus that creates an image on a sheet of paper by 
spraying ink through a print head, and typically has a front insert front out (FIFO) feeding 
structure in which paper is supplied and discharged in the same direction. 

[0004] FIG. 1 shows an example of an inkjet printer having the FIFO feeding structure. 
Referring to FIG. 1, the inkjet printer comprises a print head 10 that sprays ink onto a sheet of 
paper, a feed cassette 20 in which paper is stacked, and a paper feeding device 30 that 
supplies the stacked paper to the print head 10. The paper feeding device 30 comprises a 
pickup roller 31 that picks up the stacked paper, a drive roller 32 that conveys the picked up 
paper, and a feeding roller that conveys the conveyed paper towards the print head 10 in 
increments. 

[0005] When the pickup roller 31 is driven, the paper stacked in the feed cassette 20 is 
separated sheet by sheet by a separation wall 21 and picked up. The picked up paper 
proceeds between the drive roller 32 and a pinch roller 34 pressing the drive roller 32 with a 
predetermined force, and is moved towards the feeding roller 33 by the drive roller 32. The 
paper conveyed to the feeding roller 33 is transferred to below the print head 10 by the feeding 
roller 33 and the friction roller 35 disposed above the feeding roller 33. When the paper arrives 
on the paper guide 40 disposed below the print head 10, the print head 10 prints an image by 
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spraying ink onto the paper while moving left and right along the guide bar 11 . The discharge 
roller 50 discharges the paper with the image printed thereon outside the device. 

[0006] Since it takes time for the print head 10 to spray ink on the paper while moving along 
a line, the feeding roller 33 line-feeds paper to the paper guide 40 at a predetermined interval. 
In order to line-feed, a line-feed (LF) motor (not shown) is used for driving the feeding roller 33. 
The LF motor not only drives the feeding roller 33 but also the pickup roller 31 selectively. That 
is, when the LF motor rotates forward, the feeding roller 33 is driven in the paper convey 
direction A . When the LF motor rotates backward, the feeding roller 33 rotates in the reverse 
direction B . Concurrently, a driving force is transmitted to the pickup roller 31 whereby the 
pickup roller 31 rotates in the paper pickup direction C and picks up the paper. Here, a swing 
gear or a one-way clutch selectively transmits a driving force to the pickup roller 31 . When the 
paper picked up by the pickup roller 31 reaches the feeding roller 33 rotating in the reverse 
direction B by the drive roller 32, the LF motor rotates forward again thereby rotating the feeding 
roller 33 in the paper convey direction A. At this time, the pickup roller 31 rests on the paper as 
it does not receive any driving force, and the paper is line fed to the paper guide 40 by the 
feeding roller 33. 

[0007] However, such a conventional paper feeding device 30 of an inkjet printer prevents 
the drive roller 32 and the feeding roller 33 from smoothly conveying the paper since the pickup 
roller 31 rests on the paper even after a sheet of paper is picked up. Accordingly, paper is not 
smoothly conveyed to the printer head . Thus, print quality deteriorates. Moreover, if the pickup 
roller 31 does not press the paper with the same load each time paper is picked up, the paper 
can be skewed or jammed. 

SUMMARY OF THE INVENTION 

[0008] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0009] An aspect of the invention is to solve at least the above problems and/or 
disadvantages and to provide at least the advantages described hereinafter. 
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[0010] One aspect of the present invention is to solve the foregoing and/or other problems by 
providing a paper feeding device of an inkjet printer which conveys paper to a print head 
smoothly and precisely by lifting a pickup roller towards a feed cassette after the paper is picked 
up, and therefore preventing a pickup roller from pressing the paper. 

[0011] The foregoing and/or other aspects and advantages are realized by providing a paper 
feeding device of an inkjet printer comprising a motor generating a drive force; a pickup drive 
shaft rotated by the motor; a pivoting link housing disposed on the pickup drive shaft; a pickup 
roller connected to the link housing; and a clutch enlinking the pickup drive shaft and the link 
housing enabling the link housing to pivot by a predetermined angle by rotation of the pickup 
drive shaft. 

[0012] The clutch comprises a fixing member fixed on the pickup drive shaft to be in contact 
with a first outer surface of the link housing, and a press disposed on the pickup drive shaft for 
pressing the link housing towards the fixing member. 

[0013] The press comprises a pressing plate fixed around the pickup drive shaft, and a 
pressing spring disposed between the pressing plate and a second outer surface of the link 
housing. 

[0014] In addition, the press comprises a pressing plate fixed around the pickup drive shaft, 
and a rubber plate between the pressing plate and the second outer surface of the link housing. 

[0015] Also, the press may comprise a pressing plate fixed around the pickup drive shaft, 
and a cork plate disposed between the pressing plate and the second outer surface of the link 
housing. 

[0016] In an embodiment of the invention, an abrasion prevention member is disposed on the 
second outer surface of the link housing to be in contact with the pressing member. 

[0017] The clutch may be a one way clutch comprising an inner race disposed on the outer 
surface of the pickup drive shaft, and an outer race disposed in the link housing to be in contact 
with an outer surface of the inner race with a predetermined frictional force. 

[0018] The link housing comprises a first link housing disposed on the pickup drive shaft 
covering the pickup drive gear disposed on the pickup drive shaft, and a second link housing 
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disposed in the first link housing. The second link housing pivots by a predetermined angle and 
includes a pickup roller gear geared with the pickup drive gear. The pickup drive gear causes 
the pickup roller gear to rotate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] These and/or other aspects and advantages of the invention will be more readily 
appreciated from the following description of the preferred embodiments with reference to the 
accompanying drawings in which: 

FIG. 1 schematically shows the structure of a conventional inkjet printer; 
FIG. 2 is a perspective view showing a paper feeding device of an inkjet printer 
according to an embodiment of the present invention; 

FIG. 3 is an exploded perspective view showing essential parts of the inkjet printer of 

FIG. 2; 

FIG. 4 is an exploded perspective view showing essential parts of a paper feeding 
device of an inkjet printer according to another embodiment of the present invention; and 

FIGS. 5 and 6 shows a side sectional view for illustrating the operation of the paper 
feeding device of an inkjet printer according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0020] Hereinafter, a paper feeding device of an inkjet printer according to embodiments of 
the present invention will be described in greater detail with reference to the accompanying 
drawings. With respect to the elements identical to those of the prior art, like reference 
numerals will be assigned. 

[0021] As shown in FIG. 2, a paper feeding device 100 of an inkjet printer according to an 
embodiment of the present invention comprises a motor 110, a feeding roller 120, a link housing 
130, a pickup roller 140 and a clutch 150. 

[0022] The motor 110 is a power source that drives the feeding roller 120 and the pickup 
roller 140, and generally is a DC motor. The motor 110 mainly drives the feeding roller 120 to 
line-feed and therefore is also called an LF motor. The motor 110 is connected with a timing 
belt 111 and the timing belt 111 is connected with a reduction gear 112. 
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[0023] The feeding roller 120 line-feeds a paper picked up by the pickup roller 140 towards 
the print head 10 (FIG. 1) and the feeding roller 120 is disposed around the feed-driving shaft 
121 with a feeding gear 122 disposed thereon. The feed-driving shaft 121 is supported to a 
frame (not shown) of the inkjet printer and the feeding gear 122 is geared with the reduction 
gear 112. 

[0024] The link housing 130 supports the pickup roller 140 and is connected with a pickup 
drive shaft 160 . The pickup drive shaft 160 transmits a drive force of the motor 110 to the 
pickup roller 140. The frame of the inkjet printer supports the pickup drive shaft 160 that has a 
second gear 161 disposed at one end. The second gear 161 is coupled to a first gear 123 
disposed on the feed-driving shaft 121 through an idle gear 170. Accordingly, when the motor 
110 drives, the pickup drive shaft 160 rotates in connection with the feed-driving shaft 121. In 
addition, as shown in FIG. 5, the pickup drive shaft 160 is equipped with a pickup driving gear 
133 that drives the pickup roller 140. 

[0025] The link housing 130 comprises a first link housing 131 and a second link housing 
132. The first link housing 131 is connected with the pickup drive shaft 160 while covering the 
pickup drive gear 133. As shown in FIG. 5, the first link housing 131 includes the pickup drive 
gear 133 and a first idle gear 134 engaged with the pickup drive gear 133 . Additionally, the first 
outer surface of the first link housing 131 is in contact with a fixing member 152 (FIG. 3) and an 
abrasion prevention member 167 is disposed on the second outer surface. 

[0026] The second link housing 132 is pivotably disposed at an end of the first link housing 
131. As shown in FIG. 5, the second link housing 132 has a second idle gear 135 engaged with 
the first idle gear 134 and a pickup roller gear 136 engaged with the second idle gear 135 
disposed therein. The pickup roller gear 136 is connected with a pickup roller shaft 141. 
Accordingly, a driving force of the motor 110 transmitted to the pickup drive gear 133 is 
transmitted to the pickup roller gear 135 and the pickup roller shaft 141 through the first and 
second idle gears 134, 135. 

[0027] The pickup roller 140 picks up the paper stacked in the feed cassette 20 sheet by 
sheet and forwards the picked up paper towards the feeding roller 120 and disposed at both 
ends of the pickup roller shaft 141 in pairs. 
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[0028] As shown in FIG. 3, the clutch 150 links the link housing 130 and the pickup drive 
shaft 160 . This allows the link housing 130 to pivot by a predetermined angle by the rotation of 
the pickup drive shaft 160, and comprises a press 151 and the fixing member 152. The press 
151 and the fixing member 152 are disposed on the pickup drive shaft 160 to correspond with 
each other . The first link housing 131 is disposed in between the press 151 and the fixing 
member 152. The press 151 comprises a pressing plate 151a and a pressing spring 151b. The 
pressing plate 151a is disposed around the pickup drive shaft 160 and separate from the 
second outer surface of the first link housing 131. The pressing spring 151b is interposed 
between the pressing plate 151a and the abrasion prevention member 167 of the first link 
housing 131 . The pressing spring 151b presses the first link housing 131 against the fixing 
member 152 . The first outer surface of the first link housing 131 contacts the fixing member 
152. Due to the operation of the pressing spring 151 b, friction occurs between the first outer 
surface of the first link housing 131 and the fixing member 152, and between the abrasion 
prevention member 167 of the first link housing 131 and the pressing spring 151b . The pickup 
drive shaft 160 and the link housing 130 are linked by this friction. Here, the first outer surface 
of the first link housing 131 and the fixing member 152, and the second outer surface of the first 
link housing 131 and the pressing spring 151b are respectively in close contact with each other . 
When an external force greater than the frictional force is applied to the contact surfaces of the 
link housing 130 and the pickup drive shaft 160, a slip occurs between the contact surfaces. 

[0029] The pressing spring 151b may be interposed between the pressing plate 151a and the 
abrasion prevention member 167 of the first link housing 131 . Alternatively, the pressing spring 
may have one end fixed to the pressing plate 151a. The pressing spring 151b may be replaced 
by various other friction members such as a rubber plate or a cork plate which can be resiliently 
modified and therefore press the link housing 130 against the fixing member 152. 

[0030] In addition, as shown in FIG. 4, a one-way clutch 180 may link the pickup drive shaft 
160 and the link housing 130. The one-way clutch 180 comprises an outer race 181 and an 
inner race 182 . The one-way clutch 180 is disposed at one side of the first link housing 131. In 
this case, the outer race 181 is fixed in the first link housing 131 and the inner race 182 has the 
pickup drive shaft 160 inserted therein. 

[0031] Hereinafter, the operation of the paper feeding device of an inkjet printer according to 
the present invention will be described referring to FIGS. 5 and 6. 
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[0032] When the printing starts, the motor 110 rotates backwards thereby rotating the pickup 
roller 140 in the paper pickup direction F. The reduction gear 112 connected to the timing belt 
111 rotates counter clockwise, and the feeding gear 122 connected to the reduction gear 112 
rotates clockwise. Accordingly, the feed-driving shaft 121 connected with the feeding gear 122 
and the feeding roller 120 rotates in the reverse paper convey direction E, and the second gear 
161 geared with the first gear 123 disposed at the end of the feed-driving shaft 121 through the 
idle gear 170 rotates the pickup drive shaft 160 clockwise. The first outer surface of the first link 
housing 131 is in close contact with the fixing member 152, as shown in FIG. 3 . The second 
outer surface of the first link housing 1 81 is in contact with the pressing spring 1 51 b of the 
pickup drive shaft 160 with a predetermined frictional force . The first link housing 137 pivots 
clockwise by a predetermined angle around the pickup drive shaft 160. When the pickup roller 
140, disposed at the lower end of the second link housing 132, comes in contact with the paper 
stacked in the feed cassette 20, the first link housing 131 is prevented from pivoting. A slip 
occurs between the first outer surface of the first link housing 131 and the fixing member 152, 
and between the second outer surface of the first link housing 131 and the pressing spring 
151b. Accordingly, the pickup roller 140 stays in press contact with the paper. 

[0033] Since the pickup drive gear 133 fixed around the pickup drive shaft 160 rotates 
clockwise, the pickup roller gear 136 geared with the pickup drive gear 133 through the first and 
second idle gears 134, 135 rotates counter clockwise. Accordingly, the pickup roller 140 
disposed on both ends of the pickup roller shaft 141 connected with the pickup roller gear 136 
picks up a sheet of paper stacked in the feed cassette 20 at a time while rotating in the paper 
pickup direction F. When paper is separated by a separation wall 21 sheet by sheet and the 
separated paper reaches the feeding roller 120, the paper comes in contact with the outer 
surface of the feeding roller 120 rotating in the reverse paper convey direction E and the front 
end of the paper is adjusted to be in parallel with the feeding roller 120. 

[0034] The rotation direction of the motor 110, the feeding roller 120, and the pickup roller 
140 then change. The feeding gear 122, the feed-driving shaft 121 , and the feeding roller 120 
begin rotating in the paper convey direction G, and the paper is line fed towards the print head 
10 (FIG. 1) by the feeding roller 120. In addition, the second gear 161 connected with the first 
gear 123 disposed at the end of the feed-driving shaft 121 through the idle gear 170 rotates 
counterclockwise and therefore the pickup drive shaft 160 also rotates counter clockwise. 
When the rotation direction of the pickup drive shaft 160 changes, friction in the reverse 
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direction occurs between the first outer surface of the first link housing 131 and the fixing 
member 152 and between the second outer surface of the first link housing 131 and the 
pressing spring 151b. The pickup drive shaft 160 and the first link housing 131 thus become 
enlinked again. Therefore, the first link housing 131, which was pivoting counter clockwise in 
the same rotation direction of the pickup drive shaft 160, stops pivoting when the upper surface 
of the first link housing 131 comes in contact with a frame (not shown) of the inkjet printer or a 
stopper member (not shown) disposed on the frame. 

[0035] The pickup roller 140 disposed at the end of the first link housing 131 is separated by 
a predetermined distance from the paper stacked in the feed cassette 20. A slip occurs 
between one side of the outer surface of the first link housing 131 and the fixing member 152, 
and between the other side of the outer surface of the first link housing 131 and the pressing 
spring 151b . Since there is a friction while the slip is occurring, the pickup roller 140 remains 
separated from the paper. 

[0036] After printing is completed and when a new printing operation begins, the link housing 
130 pivots in the rotation direction of the motor 110 whereby the pickup roller 140 repeats being 
on and off the paper. Accordingly, the paper pickup and convey operation is repeated. 

[0037] According to the present invention described above, since the pickup roller 140 moves 
apart from the paper after picking up a sheet of paper stacked in the feed cassette 20 as the link 
housing 130 pivots, the pickup roller 140 can be prevented from causing deteriorating print 
quality by disturbing the smooth transfer of paper with its own weight unlike the pickup roller 140 
in the conventional paper feeding device of an inkjet printer. In addition, the incidence of paper 
being skewed or jammed by the pickup roller 140 pressing the paper with its own weight can be 
prevented. 

[0038] Furthermore, according to the present invention, since the pickup roller 140 is 
continuously in press contact with the paper while the paper is being picked up, friction between 
the pickup roller 140 and the paper increases, thereby allowing the paper to be smoothly picked 
up. 
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[0039] While the invention has been shown and described with reference to certain preferred 
embodiments thereof, it will be understood by those skilled in the art that various changes in 
form and details may be made therein without departing from the spirit and scope of the 
invention as defined by the appended claims. 
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